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(54) FORMATION OF RESIST PATTERN 

(57)Abstract: 

PURPOSE: To form a fine resist pattern which is hardly broken and 
fell down and whose aspect ratio is large. 

CONSTITUTION: A resist film 3 formed on the surface of an Si 
board 1 is exposed. After it is developed for the formation of a 
resist pattern 1 3, the pattern 1 3 is irradiated with far ultraviolet 
rays 7 without releasing a rinsing liquid from the surface of the 
board 1 in order to deteriorate the surface of the pattern 13. Thus 
the mechanical strength thereof is increased and the stress at the 
time of releasing the developing liquid 5 and rinsing liquid 5 is 
decreased. Therefore, even while the developing liquid 5 and rinsing 
liquid 5 are released/dried, the resist pattern 13 is hardly broken 
and hardly fall down. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The resist pattern formation approach characterized by carrying out desorption desiccation of 
said developer or rinse after irradiating a high energy line at said resist pattern and reforming the front face 
of said resist pattern, where it dipped in the developer, it developed negatives and the formed resist 
pattern is dipped in a developer or a rinse, after exposing the resist formed in the substrate front face. 
[Claim 2] The resist pattern formation approach according to claim 1 that a high energy line is 
characterized by being far ultraviolet rays. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resist pattern formation approach in the production 

process of a semiconductor device. 

[0002] 

[Description of the Prior Art] In recent years, detailed-ization of a component is demanded with the 
densification of a semiconductor device, especially a large-scale integrated circuit (LSI), and improvement 
in the speed. Since such a detailed component that the wavelength of the light used at a photo-etching 
process in the production process of LSI is short can be formed, i line whose wavelength is 365nm. the KrF 
excimer laser which is 248nm, and many attempts in which wavelength forms a resist pattern detailed as 
the light source for the soft X ray around Inm (it is only called an X-ray below) etc. further are made. 
[0003] As an example of the conventional exposure approach which forms a resist pattern with the light 
and the X-ray of these short wavelength, the X-ray lithography approach is explained briefly. 
[0004] For 3, as for a resist pattern and 4, in drawing 2 , the resist film and 30 are [ an X-ray mask and 5 ] 
a developer and a rinse. 

[0005] After forming the resist film 3 with a thickness of 1 micrometer in the front face of the Si substrate 
1 in which Si02 film 2 was formed by rotation spreading, making it counter with X-ray mask 4 using an 
aligner and performing both alignment, serial exposure which irradiates an X-ray is performed ( drawing 2 
a). Instead of making a mask and a substrate counter, when exposing by i line or excimer laser light instead 
of an X-ray, i line and excimer laser light which penetrated the mask are reduced with a lens, and it 
projects on Si substrate 1 front face. 

[0006] Negatives are developed after performing short-time baking (PEB) after exposure at the 
temperature before and behind 90-degreeC if needed. Usually, in case the exposed resist is developed, it 
changes into the same condition as dipping into a developer by dipping the Si substrate 1 into a developer, 
or stopping or low-speed rotating the Si substrate 1 to which it stuck by the pivotable wafer chuck 6, and 
accumulating a developer 5 in Si substrate front face ( drawing 2 b). 

[0007] After the part by which the resist film 3 was exposed is dissolved and a resist pattern (positive 
resist) 30 is formed, rotating the Si substrate 1, by adding a rinse, a developer is permuted enough, a high 
speed is rotated further, and desorption desiccation is carried out ( drawin g 2 c). Then, in order to prevent 
the configuration of a resist pattern 30 changing, irradiate far-ultraviolet light and deteriorate the front 
face, and it is made to harden by next heating at the temperature before and behind 120-degreeC, and 
etching resistance is strengthened. 

[0008] Thus, since the formed resist pattern 30 is used as a mask at the time of carrying out an ion 
implantation into the Si substrate 1 in case it etches Si02 film 2 or, sufficient thickness is [ in / a 
subsequent process ] required for it. in order [ moreover, ] to form the level difference of a wiring 
electrode pattern etc, in Si substrate 1 front face of the process before it in many cases and to give 
masking effect sufficient at the time of the above-mentioned etching or an ion implantation also in the 
crowning of this level difference — the resist film 3 — the thickness beyond 1 micrometer or it — it falls. 
[0009] 

[Problem(s) to be Solved by the Invention] In forming a detailed pattern, a ratio [ as opposed to / resist 
pattern / 30 / line breadth in the thickness ] (aspect ratio) becomes large. For example, in forming the 



pattern of 0.1 5-micrometer width of face, six or more are this aspect ratio. Thus, if an aspect ratio tends 
to form a large resist pattern, what breaks and breaks down from the above-mentioned development 
process will increase ( drawing 3 ). Thus, it is known that the phenomenon in which a resist pattern 30 falls 
will tend to happen, so that thickness is so thick that the width efface of a resist pattern 30 is narrow, 
and, so that spacing with an adjoining pattern is small. In case desorption desiccation of a developer or the 
rinse is carried out at a development process, high-speed rotation of the Si substrate is usually carried 
out, and centrifugal desorption is used. Although a tensile stress is exerted on a resist pattern with surface 
tension when the developer and rinse between the resist patterns developed at this time this is set 

to one of the causes, a resist pattern breaks, and it is considered a **** thing. 

[0010] This invention is aimed at forming the resist pattern of the detailed large dimension of an aspect 

ratio, without breaking and falling in view of the above-mentioned trouble. 

[0011] 

[Means for Solving the Problem] In case the resist pattern formation approach of this invention carries out 
desorption desiccation of a developer or the rinse, it prevents that the developed resist pattern breaks and 
falls also by making small the increase of resistance and stress to the stress which a resist pattern 
receives. 

[0012] After the configuration of claim 1 exposes the resist formed in Si substrate front face and forms a 
resist pattern with a developer, before it carries out desorption desiccation of a developer or the rinse 
from said Si substrate front face, by irradiating high energy light, it deteriorates a resist pattern front face 
and is characterized by carrying out desorption desiccation of a developer or the rinse after that. 
Moreover, claim 2 is characterized by said high energy light being far-ultraviolet light. 
[0013] 

[Function] According to the resist pattern formation approach by the configuration of claim 1 , the resist 
pattern front face formed of the development after exposure deteriorates by the exposure of high energy 
light, is hardened, and becomes hydrophobicity. Therefore, since the increase of the resistance to the 
stress received from a developer or a rinse and the stress which a resist pattern receives in case surface 
tension becomes small further and it is desorbed from a developer or a rinse become small, this resist 
pattern breaks and does not fall. 
[0014] 

[Example] The example of this invention is explained below, referring to a drawing. 

[0015] the partial process sectional view in which drawing 1 forms a resist pattern — it is — 1 — for the 
resist film and 5, as for a wafer chuck and 7, a developer or a rinse, and 6 are [ Si substrate and 2 / Si02 
film and 3 / far-ultraviolet light and 13] resist patterns. 

[0016] After forming the positive-resist film 3 with a thickness of 1 micrometer in the Si substrate 1 which 
has Si02 film 2 on a front face, making it counter with X-ray mask 4 by the aligner and performing both 
alignment, serial exposure of an X-ray is performed ( drawing 1 a). 

[0017] After performing short-time baking (PEB) after exposure at the temperature before and behind 90- 
degreeC if needed, it adsorbs by the wafer chuck 6, a developer 5 is accumulated in Si substrate 1 front 
face with surface tension like the conventional development approach, and the field where the X-ray was 
irradiated is dissolved. After a resist pattern 1 3 is formed, this developer is permuted by the rinse by 
adding a rinse, with developers collected. The far-ultraviolet light 7 is irradiated, accumulating a rinse 5 in 
Si substrate 1 front face furthermore ( drawing 1 b). Thereby, the front face of a resist pattern 1 3 
deteriorates. 

[0018] Then, the Si substrate 1 is rotated, and center-of-a-circle desorption of the rinse 5 collected on 
the front face is carried out, and it dries ( drawing 1 c). Since a resist pattern 1 3 has the small stress 
received with surface tension when a rinse separates from a front face since the front face deteriorates, 
the mechanical strength to stress is increasing and it moreover becomes hydrophobicity, it does not break 
and break down fi^om the detailed resist pattern 13 with a large aspect ratio, either. 
[0019] 

[Effect of the Invention] In the resist pattern formation approach of this invention, since the front face of 
the formed resist pattern is deteriorated before carrying out desorption desiccation of a developer or the 
rinse from a substrate front face after development termination, in case it secedes from a developer or a 
rinse, it becomes easy not to break and fall and for an aspect ratio to form a detailed large resist pattern. 
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